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SUMMARY

The U. S. Air Force is undertaking an accelerated flight—test
Program on the Bell XS~l1 cooperatively with the NACA; a U. S. Air Force
pilot is flying the airplane and the NACA 1s reducing and analyzing the
data obtained from NACA instrumentation. This paper presents measured
quantities obtalned during a dive recovery at a Mach number greater
than 1.0,

The data obtained show that it is possible to obtain fairly high
load factors with the airplane at Mach numbers greater than 1.0 if the
stabilizer is used for longlitudinal control. Lift coefficients
approaching low—epeed meximum—-1ift values have been obtained at a
Mach number of 1.1 with no indication that these values are the maximum
obtainable for the airplane. At the Mach number and 1ift coefficient
reported, there was little or no buffeting.

INTRODUCTION

An accelerated flight program on the XS-1 airplane through the
transonic—gpeed range 1s being made cooperatively by the U. S. Air Force
and the NACA. The alrplane is flown by a U. S. Air Force pilot and the
data reduction and analysis are made by NACA persomnel from NACA instru—
mentation. Data obtalned from flights of the accelerated program up to
a Mach number of 1.25 have been reported in references 1 and 2.

Although higher Mach numbers than reported in reference 2 have not
been obtained in recent flights due to faulty rocket operation, the
airplane has been maneuvered to fairly high normal accelerations at high
Mach numbers. Reported herein are measured quantities obtained during s
dive recovery at a Mach number greater than 1.0.
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SYMBOLS
H Pressure altitude corrected for static—pressure error, feet
M! recorded Mach number corrected for static-pressure error
n normal acceleration in g's

S wing area, square feet

Cw. ' alrplane normal-force coefficient oW
NA q|s

W gross welght of alrplane, pounds
q' impact pressure corrected for static—pressure error, pounds per
square foot

TEST ATRPIANE AND INSTRUMENTATION

The Bell XS5—1 flown in these tests is a rocket—Propelled research
airplane having an 8-percent—thick wing and a 6—percent—thick horizontal
tail. A three—view layout of  the alrplane ig shown in figure 1. The
welght conditions of the airplane during flight are:

Launching weight, pounds . . . e e e . .. 12,365
Launching center—of—gravity position, percent M A, C e e e e e ..o 22,1
Landing weight, pounds . . . . N e B
Landing center—of—gravity position, percen& M A C e e e e s s . . 25.3

Alrspeed, altitude, normal, transverse and longitudinal acceleration
were recorded internally on standard NACA instruments. In addition,
airspeed, altitude, normal acceleration, elevator force, and elevator,
stabilizer and right aileron angles were telemetered to a ground station.

The elevator angles were measured relative to the stabilizer, and
the stabilizer angles were measured relative to the airplane center line.
The alleron angles ¥%ere measured relative to the neutral positlon.

A calibration of the pitot—static head was made during the flight
using the radar altitude method (reference 3). The accuracy of the
Mach numbers reported herein is about 0.0l for Mach numbers below 1.02
and approximately +0.04 for Mach numbers above 1.02.
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In addition to the above instrumentation, a 60—cell pressure
manometer was installed to record chordwise surface pressure distribu—
tion over one spanwise station of the wing. Reductlon of these data is
now being completed,

TESTS AND RESULTS

Since lssuance of reference 2, an attempt has been made to attain
higher Mach numbers at an altitude range of 45,000 to 50,000 feet. In
order to obtain these higher Mach numbers, a four—rocket flight would be
necegsary. During the reported flight it was impossible to get all
four rockets operating simultaneously and hence the pilot dived the
airplane from 47,000 feet with three rockets on in order to obtain high
speeds. At approximately 36,000 feet, it was indicated to the pilot that
the terminal Mach number had been reached for the power condition and
dive angle existing. The pilot reported that full—up elevator was
applied and that control effectiveness appeared to be small., Therefore,
the horizontal stabilizer was used to complete the recovery from the
dive. A time-history of the measured quantities during the recovery is
Presented in figure 2.

It may be noted in figure 2 that the airplane did respond to eleva—
tor movement during the dive, although the elevator deflections and
control forces required to produce the response were large. A 1lift coef—
ficient of approximately 0.8 was obtained at a corrected Mach number
of 1.13, and there was no indication that this was the maximum 1lift
obtainable for the airplane at this Mach number. The pilot reported
that there was no evidence of buffeting during the dive or pull—up.
Buffeting as shown by the recorded acceleration was slightly Perceptible.
but unmeasurable, An alrspeed calibration was obtained only to time
220.8 seconds; hence, corrected values of altitude, Mach number, and
airplane normal—force coefficient are not indicated on the figure after
this time. However, 1t is known that the Mach number fell off to approxi-—
mately 0.90 near the end of the record.

CONCLUSIONS
Data presented herein show that, for the XS-1 with 8-percent wing:
L. It 1s possible to obtain fairly high load factors with the XS—1

at Mach numbers greater than 1.0 if the stabilizer i1s used for longitudinal
control.
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2. Lift coefficients near low—speed maximum 1lift values were
obtained at Mach numbers of 1.1. There was no indication that these
values were the maximum obtainable for the airplane.

3. From the pilot's report and recorded acceleration, there was
little or no buffeting at any 1lift coefficients reported above Mach
numbers of 1.0,

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics
Langley Field, Va.

Milton D. McLaughlin
Aeronsutical Engineer

Dorothy C. Clift
Computer

Approved: < /

H’ U . :', -('_.‘l’a.ﬁ‘Jl
Hartley A. Soule

Agssigtant Chief of Research

CMH
REFERENCES

1. Drake, Hubert M., McLaughlin, Milton D,, and Goodman, Harold R.:
Results Obtained During Accelerated Transonic Tests of the
Bell XS5—1 Airplane in Flights to a Mach Number of 0.92. NACA RM
No. L8BAO5a, 1948,

2. Williams, Walter C,, and Beeler, De E,: Results of Preliminary
Flight Tests of the XS—1 Airplane (8-Percent Wing) to a Mach
Number of 1.25, NACA RM No. I8A23a,

3. Zalovcik, John A., and Wood, Clotaire: Static Pressure Error of an

Airspeed Installation on an Airplane in High Speed Dives and
Pull-Outs. NACA RB No. I5K29a.

SECRET



NACA RM No. 18C23a SECRET

INDEX
Sub Ject Number
Airplanes — Specific Types 1.7.1.2
Controls, Longitudinal 1.8.2.1
Loads, Maneuvering — Wings 1.9.1.2
Loads, Buffeting and Gust — Tail 1.9.2.3

ABSTRACT

Measured quantities are presented which were obtained on the
Bell XS-1 airplane with an 8-percent—thick wing and a 6—percent—thick
horizontal tail during a dive recovery at a Mach number greater than 1.0.
The data obtained show that it is possible to obtain fairly high load
factors with the airplane at Mach numbers greater than 1.0 if the
stabilizer is used for longitudinal control. Lift coefficients
approaching low-speed maximm—-1ift values have been obtained at a
Mach number of 1.1 with no indication that these values are the maximum
obtainable for the airplane. At the Mach number and 1ift coefficient
reported, there was little or no buffeting.
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Figure l.- Three view drawing, XS-1 airplane.
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